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(54) SYSTEM FOR TREATING WET ORGANIC WASTE

(57)  Provided is a treatment system whereby a wet
organic waste can be effectively treated and CO, pro-
duced in the course of the treatment can be immobilized
to thereby contribute to the reduction of CO,. The treat-
ment system is characterized by including microbiologi-
cally fermenting a wet organic waste in a fermentation
device, combusting in a combustion furnace a fermented
material obtained from the fermentation device and, at
the same time, supplying to the combustion furnace a
fermentation gas produced by the microbiological fer-
mentation treatment in the fermentation device, and then
recovering and immobilizing CO, in a hot exhaust gas
produced by the combustion treatment in the combustion
furnace.
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Description
Technical Field

[0001] The present invention relates to a treatment
system, which treats a wet organic waste such as a food
residue and sewage sludge.

Background Art

[0002] Recently, atreatmentamount of the wet organic
waste such as the food residue and the sewage sludge
increases, and attention is focused on recycling of the
wet organic waste by effectively treating the wet organic
waste and using a product at the time of treatment as a
resource.

[0003] For example, as disclosed in the following Pat-
ent Literatures 1 and 2, a device, which recycles the wet
organic waste by performing microbial fermentation
treatment of the wet organic waste in a fermentation de-
vice and using a fermented material obtained thereby as
compost, and a method thereof are suggested.

Citation List
Patent Literature
[0004]

Patent Literature 1: Japanese Patent Application
Laid-Open (JP-A) No. 2001-192287
Patent Literature 2: JP-A No. 2002-308685

Summary of Invention
Technical Problem

[0005] As described above, the Patent Literatures 1
and 2 relate to technology to perform the microbial fer-
mentation treatment of the wet organic waste and use
the fermented material obtained thereby as the compost.
[0006] On the other hand, although a large amount of
fermentation gas such as ammonia gas and water vapor
is produced togetherwith air in the course of the microbial
fermentation treatment (fermentation treatment by aero-
bic bacteria), the fermentation gas is conventionally sub-
jected to combustion treatment to be deodorized and is
discarded actually.

[0007] However, the combustion treatment produces
a large amount of CO, and nitrogen oxide, and it is not
possible to solve a problem to prevent global warming
by reducing CO, and the like in atmosphere.

Solution to Problem
[0008] The present invention is to provide the treat-

ment system, which effectively solves the problem of
such conventional treatment system of the wet organic
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waste, thereby contributing to reduction in CO,.

[0009] In summary, the microbial fermentation treat-
ment of the wet organic waste is performed in the fer-
mentation device, the combustion treatment of the fer-
mented material obtained from the fermentation device
is performed in a combustion furnace, and at the same
time, the fermentation gas produced by the microbial fer-
mentation treatment in the fermentation device is sup-
plied to the combustion furnace, and CO, in hot exhaust
gas produced by the combustion treatment in the com-
bustion furnace is recovered to be immobilized such that
CO, is not released again into the atmosphere.

[0010] Preferably, CO, in the hot exhaust gas is sup-
plied to a plant growth facility to promote photonic syn-
thesis of a plant, thereby immobilizing CO,.

[0011] Further, the hot exhaust gas produced by the
combustion treatment in the combustion furnace is sub-
jected to wash treatment by a shower, and hot water ob-
tained by contact between shower water and the hot ex-
haust gas is supplied to the plant growth facility to be
used for heating the facility.

[0012] Preferably, heat exchange is performed be-
tween the fermentation gas produced by the microbial
fermentation treatment in the fermentation device and
the hot exhaust gas produced by the combustion treat-
ment in the combustion furnace, and the fermentation
gas heated by the heat exchange is supplied to the com-
bustion furnace.

[0013] Further, combustion-supporting air is supplied
to the fermentation device and the combustion-support-
ing air is recovered together with the fermentation gas
produced by the microbial fermentation treatment to be
supplied to the combustion furnace as combustion-sup-
porting gas.

[0014] Further, as a preferable illustration, the fermen-
tation device formed of a well-known kiln-type fermenta-
tion device includes a fermenting unit, which performs
the microbial fermentation treatment, on a front half side
of the inside of a cylindrical kiln of the kiln-type fermen-
tation device, and a drying unit, which performs drying
treatment of the fermented material subjected to the mi-
crobial fermentation treatment in the fermenting unit, on
a rear half side of the inside thereof, and recovers the
fermentation gas produced by the microbial fermentation
treatment from the fermenting unit to supply to the com-
bustion furnace.

Advantageous Effects of Invention

[0015] Therefore, according to the present invention,
it is possible to perform the microbial fermentation treat-
ment of the wet organic waste and perform the combus-
tion treatment of the fermented material obtained there-
by, and at the same time, perform the combustion treat-
ment or heating treatment of the fermentation gas ob-
tained by the microbial fermentation treatment in the
combustion furnace, and immobilize CO, in the hot ex-
haust gas to contribute to the reduction in CO,.
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[0016] Forexample, as CO,immobilizing means, CO,
in the hot exhaust gas produced in the combustion fur-
nace is supplied to the plant growth facility to promote
the photonic synthesis of the plant, thereby certainly im-
mobilizing CO,.

[0017] Further, the wash treatment of the hot exhaust
gas produced in the combustion furnace is performed by
the shower to remove combustion ash, and at the same
time, the hot water obtained by the contact between the
shower water and the hot exhaust gas is supplied to the
plant growth facility for heating the facility, thereby real-
izing stable growth of the plant.

[0018] Further,itbecomes possible to perform the heat
exchange between the fermentation gas produced in the
fermentation device and the hot exhaust gas produced
in the combustion furnace and supply the fermentation
gas heated by the heat exchange to the combustion fur-
nace, thereby effectively performing the combustion
treatment or the heating treatment of the fermentation
gas.

[0019] Further, the combustion-supporting air is ac-
tively supplied to the fermentation device and the com-
bustion-supporting air is recovered together with the fer-
mentation gas produced by the microbial fermentation
treatment to be supplied to the combustion furnace as
the combustion-supporting gas to promote the combus-
tion treatment of the fermented material in the combus-
tion furnace.

[0020] Further, the fermenting unit, which performs the
microbial fermentation treatment, is provided on the front
half side of the inside of the cylindrical kiln of the fermen-
tation device, and the drying unit, which performs the
drying treatment of the fermented material subjected to
the fermentation treatment in the fermenting unit, is pro-
vided on the rear half side of the inside thereof, and the
fermentation gas produced by the microbial fermentation
treatment is recovered from the fermenting unit and the
fermentation gas including heat is efficiently recovered.

Brief Description of Drawings
[0021]

FIG. 1is aflowchart schematically illustrating a treat-
ment system of a wet organic waste according to a
first embodiment of the present invention.

FIG. 2 is a bottom view of a drying unit of a fermen-
tation device.

FIG. 3 is a partially cutaway perspective view illus-
trating the drying unit of the fermentation device.
FIG. 4 is an illustrative diagram schematically illus-
trating an inner structure of a combustion furnace
and a CO, recovery device according to the firstem-
bodiment of the present invention.

FIG. 5 is a flowchart schematically illustrating the
treatment system of the wet organic waste according
to a second embodiment of the present invention.
FIG. 6 is an illustrative diagram schematically illus-

10

15

20

25

30

35

40

45

50

55

trating an inner structure of the combustion furnace
and a shower facility according to the second em-
bodiment of the present invention.

FIG. 7 is an illustrative diagram schematically illus-
trating the inner structure of the combustion furnace
and the shower facility according to a third embodi-
ment of the present invention.

Description of Embodiments

[0022] Inthe present invention, microbial fermentation
treatment of a wet organic waste is performed in a fer-
mentation device, combustion of a fermented material
obtained from the fermentation device is performed in a
combustion furnace, and at the same time, fermentation
gas produced by the microbial fermentation treatment in
the fermentation device is supplied to the combustion
furnace, and CO, in hot exhaust gas produced by com-
bustion treatmentin the combustion furnace is recovered
and immobilized such that CO, is not released again into
atmosphere.

First Embodiment

[0023] Hereinafter, the present invention is described
in detail based on an illustrated preferred embodiment;
as illustrated in FIG. 1, a treatment system of the wet
organic waste according to a first embodiment is config-
ured to perform the microbial fermentation treatment of
the wet organic waste by aerobic bacteria in a fermenta-
tion device 1, perform the combustion treatment of the
fermented material obtained from the fermentation de-
vice 1 in a combustion furnace 2, and at the same time,
supply the fermentation gas produced by the microbial
fermentation treatment in the fermentation device 1 to
the combustion furnace 2 together with combustion-sup-
porting air supplied to the fermentation device 1 as com-
bustion-supporting gas, and recover CO, in the hot ex-
haust gas produced by the combustion treatment in the
combustion furnace 2 to supply to a plant growth facility
3 to promote photonic synthesis of a plant, thereby im-
mobilizing CO,.

[0024] Herein, the fermentation gas is intended to
mean gas including carbon dioxide, ammonia, water va-
por and the like produced by the microbial fermentation
treatment.

[0025] First, the fermentation device 1 is described in
detail; as a preferred illustration, the fermentation device
1 formed of a well-known kiln-type fermentation device
is provided with an input port 4a for the wet organic waste
on a front end of a cylindrical kiln 4, an output port 4b
through which the fermented material is taken out and a
vent 4c¢ through which the combustion-supporting air is
delivered on arear end thereof, a fermenting unit 5, which
performs the microbial fermentation treatment, on a front
half side of the inside thereof subsequent to the input
port 4a, and a drying unit 6, which performs drying treat-
ment of the fermented material subjected to the microbial
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fermentation treatment in the fermenting unit 5, on a rear
half side of the inside thereof followed by the output port
4b and the vent 4c, and is configured to allow the com-
bustion-supporting air heated in the drying unit 6 to flow
to the fermenting unit 5, recover the fermented material
through the output port 4b to supply to the combustion
furnace 2, and at the same time, recover the fermentation
gas produced in the fermenting unit 5 together with the
combustion-supporting air to supply to the combustion
furnace 2.

[0026] Further, as illustrated in FIGS. 2 and 3, a hot-
water pipe 6a is arranged in a meandering manner on a
lower outer peripheral wall of the drying unit 6 by means
of a shuttering board 6b, and hot water is allowed to flow
through the hot-water pipe 6a to be used in the drying
treatment.

[0027] Meanwhile, although not specifically illustrated,
a fixed stirring blade is provided in a longitudinal axis line
direction inside the cylindrical kiln 4 and a rotational de-
vice, which rotates the cylindrical kiln 4 itself around a
longitudinal central axis thereof, is provided outside the
cylindrical kiln 4, and it is configured to promote the fer-
mentation treatment and the drying treatment by stirring
and breaking the wet organic waste and the fermented
material into pieces by rotation of the cylindrical kiln 4
and the stirring blade.

[0028] Although the cylindrical kiln 4 is arranged with
downward inclination from a front end side toward a rear
end side such that the wet organic waste and the fer-
mented material gradually move from the front end side
toward the rear end side in the standard kiln-type fermen-
tation device, the present invention is not limited to this,
and horizontal arrangement of the cylindrical kiln 4 and
gradual movement of the wet organic waste and the fer-
mented material from the front end side toward the rear
end side by means of a helical stirring blade, for example,
are alsorealized voluntarily according to implementation.
[0029] Next, the combustion furnace 2 is described in
detail; as illustrated in FIG. 4, the combustion furnace 2
is provided with a supply port 2a of the fermented material
obtained from the fermentation device 1 on a front end
thereof, a combustion unit 7, which performs the com-
bustion treatment of the fermented material, on the inside
thereof subsequent to the supply port 2a, and a discharge
port 2b through which the hot exhaust gas produced by
the combustion treatment is discharged on a rear end of
the combustion unit 7, and is configured such that the
hot exhaust gas discharged from the discharge port 2b
is supplied to a CO, recovery device 8.

[0030] In actual use, the wet organic waste such as a
foodresidue and sewage sludge is putinto the fermenting
unit 5 through the input port 4a provided on the front end
of the cylindrical kiln 4 of the fermentation device 1 to-
gether with a moistening material (not illustrated) and the
microbial fermentation treatment of the wet organic waste
is performed by the aerobic bacteria.

[0031] Then, the fermented material obtained by the
microbial fermentation treatment in the fermenting unit 5
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gradually moves toward the drying unit 6, and after the
drying treatment is performed in the drying unit 6, this is
taken out through the output port 4b to be supplied to the
combustion furnace 2.

[0032] Meanwhile, although the fermented material
obtained from the fermentation device 1 is used as fuel
in the present invention, a part of the fermented material,
which is taken out through the output port 4b of the cy-
lindrical kiln 4, is voluntarily used as compost to grow the
plant without being supplied to the combustion furnace
2 according to the implementation.

[0033] On the other hand, the fermentation gas includ-
ing heat is also produced by the microbial fermentation
treatment in the fermenting unit 5, and the fermentation
gasis recovered from the fermenting unit 5 to be supplied
to the combustion furnace 2.

[0034] Meanwhile, inthe presentinvention, especially,
the fermenting unit 5, which performs the microbial fer-
mentation treatment, is provided on the front half side of
the inside of the cylindrical kiln 4 and the drying unit 6,
which performs the drying treatment of the fermented
material subjected to the fermentation treatment in the
fermenting unit 5, is provided on the rear half side of the
inside thereof, and the fermentation gas is recovered
from the fermenting unit 5 and the fermentation gas in-
cluding the heat is efficiently recovered.

[0035] In addition to this, the combustion-supporting
air is actively supplied to the drying unit 6 through the
vent 4c of the fermentation device 1, the combustion-
supporting air is allowed to flow to the fermenting unit 5
while being heated in the drying unit 6 to promote the
fermentation treatment, and the combustion-supporting
air is recovered together with the fermentation gas to be
supplied to the combustion furnace 2 as the combustion-
supporting gas, thereby promoting the combustion treat-
ment of the fermented material in the combustion furnace
2. Meanwhile, at that time, the water vapor produced by
the drying treatment in the drying unit 6 is recovered to-
gether to be supplied to the combustion furnace 2.
[0036] The fermented material supplied to the com-
bustion furnace 2 is put in through the supply port 2a and
is subjected to the combustion treatment in the combus-
tion unit 7 while combustion thereof is promoted by the
combustion-supporting air, the hot exhaust gas is pro-
duced by the combustion treatment, and the hot exhaust
gas is supplied to the CO, recovery device 8 through the
discharge port 2b.

[0037] Thefermentation gas supplied together with the
combustion-supporting air and the water vapor at the
time of the drying treatment are also subjected to the
combustion treatment or heating treatment in the com-
bustion unit 7. Meanwhile, the fermentation gas and wa-
ter vapor are included in the hot exhaust gas to be sup-
plied to the CO, recovery device 8 through the discharge
port 2b after the combustion treatment or the heating
treatment.

[0038] Then, by recovering CO, in the hot exhaust gas
by the CO, recovery device 8 and supplying the same
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to the plant growth facility 3, the photonic synthesis of
the plant is promoted and CO, is immobilized, and it be-
comes possible to prevent CO, from being released
again into the atmosphere.

Second Embodiment

[0039] The treatment system of the wet organic waste
according to a second embodiment is basically config-
ured to perform the microbial fermentation treatment of
the wet organic waste by the aerobic bacteria in the fer-
mentation device 1, perform the combustion treatment
of the fermented material obtained from the fermentation
device 1 in the combustion furnace 2, and at the same
time, supply the fermentation gas produced by the mi-
crobial fermentation treatment in the fermentation device
1 to the combustion furnace 2 together with the combus-
tion-supporting air as the combustion-supporting gas,
and supply CO, in the hot exhaust gas produced by the
combustion treatment in the combustion furnace 2 to the
plant growth facility 3 to promote the photonic synthesis
of the plant as in the first embodiment.

[0040] The second embodimentis characterized by in-
cluding a shower facility 9, which performs wash treat-
ment of the hot exhaust gas produced by the combustion
treatment in the combustion furnace 2 by a shower, and
by supplying the hot water obtained by contact between
shower water and the hot exhaust gas to the plant growth
facility 3 to use for heating the facility as illustrated in FIG.
5.

[0041] The shower facility 9 is described in detail; as
illustrated in FIG. 6, the shower facility 9 is connected to
the discharge port 2b of the combustion furnace 2 on a
lower end side thereof and is provided with a first porous
plate 10 provided on an inner lower portion thereof and
a second porous plate 11 provided at an interval above
the first porous plate 10, the first and second porous
plates 10 and 11 dividing the inner portion thereof into
three parts in a vertical direction, and a plurality of show-
ers 12, which spray water on a lower surface of the sec-
ond porous plate 11.

[0042] It is configured such that the hot exhaust gas
produced in the combustion furnace 2 is taken in through
the discharge port 2b, the wash treatment of the hot ex-
haust gas, which passes through the first porous plate
10 from below upward, is performed by the shower 12,
and thereafter, the exhaust gas of which temperature is
decreased after the wash treatment passes through the
second porous plate 11 from below upward.

[0043] Further, itis configured such that, since the hot
water obtained by the contact between the shower water
and hot exhaust gas is accumulated on the lower end
side of the shower facility 9, the hot water is recovered
from the lower end side, and on the other hand, since
the exhaust gas of which temperature is decreased after
the wash treatment finally ascends toward an upper end
side of the shower facility 9, the exhaust gasis discharged
from the upper end side by means of a blower 8’ to be
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recovered.

[0044] Inthe actual use, although the treatment in the
fermentation device 1 and that in the combustion furnace
2 are the same as those of the first embodiment, in the
second embodiment, the hot exhaust gas produced by
the combustion treatment in the combustion unit 7 of the
combustion furnace 2 is supplied to the shower facility 9
through the discharge port 2b.

[0045] Then, the hotexhaust gas supplied to the show-
er facility 9 is taken in from the lower end side of the
shower facility 9 to which the discharge port 2b is con-
nected to ascend toward the upper end side thereof; first,
this passes through the first porous plate 10 from below
upward to remove combustion ash and the like, and then
this is sprayed with the water by the shower 12 to be
subjected to the wash treatment.

[0046] At that time, since heat exchange is also per-
formed by the contact between the shower water and the
hot exhaust gas, the shower water is heated, and at the
same time, the water vapor in the hot exhaust gas is
liquidized and the hot water is produced, so that it be-
comes possible to use heat energy of the hot exhaust
gas and the water vapor in the hot exhaust gas without
waste.

[0047] Then, the hot water passes through the first po-
rous plate 10 from above downward to be accumulated
on the lower end side of the shower facility 9, so that the
hot water is recovered from the lower end side.

[0048] On the other hand, the hot exhaust gas subject-
ed to the wash treatment by the shower 12 becomes the
exhaust gas of which temperature is decreased and fur-
ther ascends to pass through the second porous plate
11 from below upward to remove the combustion ash
and the like, which is not completely removed by the first
porous plate 10 and the shower water, and ascends to-
ward the upper end side of the shower facility 9, so that
the exhaust gas, that is to say, CO,-containing gas is
discharged from the upper end side thereof by means of
the blower 8’ to be recovered.

[0049] Finally, while the CO,-containing gas (exhaust
gas) recovered in the shower facility 9 is supplied to the
plant growth facility 3 to promote the photonic synthesis
of the plant, the hot water recovered in the shower facility
9 is supplied to the plant growth facility 3 to be used for
heating the facility, so that it becomes possible to immo-
bilize CO, and to stably grow the plant.

[0050] Meanwhile, in the present invention, if the hot
water is recovered again to be supplied to the hot-water
pipe 6a in the drying unit 6 of the fermentation device 1
after this is used for heating the plant growth facility 3, a
synergic effect of the system is further improved. Further,
direct supply of a part or all of the hot water to the hot-
water pipe 6a in the drying unit 6 of the fermentation
device 1 after recovery of the hot water in the shower
facility 9 is not excluded.
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Third Embodiment

[0051] Although the configuration of the treatment sys-
tem of the wet organic waste according to a third embod-
iment is basically similar to that of the second embodi-
ment, the third embodiment is characterized in that the
combustion furnace 2 is provided with a heat exchanger
13, which performs the heat exchange between the fer-
mentation gas and the combustion-supporting air recov-
ered from the fermenting unit 5 of the fermentation device
1 and the hot exhaust gas produced by the combustion
treatment in the combustion furnace 2 as illustrated in
FIG. 7 and that the fermentation gas and the combustion-
supporting air heated by the heat exchanger 13 are sup-
plied to the combustion furnace 2 as the combustion-
supporting gas.

[0052] The combustionfurnace 2 is described in detail;
the combustion furnace 2 is provided with the supply port
2a of the fermented material obtained from the fermen-
tation device 1 on the front end thereof, the combustion
unit 7 and the heat exchanger 13 in a continuous manner
on the inside thereof subsequent to the supply port 2a,
and the discharge port 2b on an end of the heat exchang-
er 13, and the heat exchanger 13 includes a supply pipe
14, which supplies the fermentation gas and the com-
bustion-supporting air to the combustion unit 7, arranged
on the inside thereof in a meandering manner and is con-
figured such that, when the fermentation gas and com-
bustion-supporting air pass through the supply pipe 14,
the heat exchange between them and the hot exhaust
gas is performed.

[0053] In the actual use, although a basic flow is the
same as that of the second embodiment, especially, in
the third embodiment, when the fermentation gas and
the combustion-supporting air recovered from the fer-
menting unit 5 of the fermentation device 1 are supplied
to the combustion furnace 2, the fermentation gas and
the combustion-supporting air pass through the supply
pipe 14 arranged in the heat exchanger 13 of the com-
bustion furnace 2 and the heat exchange between them
and the hot exhaust gas produced by the combustion
treatment in the combustion unit 7 is performed.

[0054] Therefore, the fermentation gas and combus-
tion-supporting air are supplied to the combustion unit 7
of the combustion furnace 2 after being heated by the
heat exchange, and it becomes possible to effectively
perform the combustion treatment or the heating treat-
ment of the fermentation gas and it becomes possible
thatthe combustion-supporting air certainly promotes the
combustion treatment.

Industrial Applicability

[0055] The treatment system of the wet organic waste
according to the present invention is capable of perform-
ing the microbial fermentation treatment of the wet or-
ganic waste and the combustion treatment of the fer-
mented material obtained thereby, and at the same time,
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performing the combustion treatment or the heating treat-
ment of the fermentation gas also obtained by the micro-
bial fermentation treatment in the combustion furnace,
and immobilizing CO, in the hot exhaust gas to contribute
to reduction in CO,, so that this is extremely advanta-
geously used in the treatment of the wet organic waste
such as the food residue and the sewage sludge of which
treatment amount is increasing.

Reference Signs List
[0056]

1 fermentation device
2 combustion furnace
2a  supply port

2b  discharge port

3 plant growth facility
4 cylindrical kiln

4a  input port

4b  output port

4c  vent

5 fermenting unit

6 drying unit

7 combustion unit

8 CO, recovery device
8 blower

9 shower facility

10 first porous plate

11 second porous plate
12 shower

13  heat exchanger

14  supply pipe

Claims

1. Atreatment system of a wet organic waste, wherein
microbial fermentation treatment of the wet organic
waste is performed in a fermentation device, com-
bustion treatment of a fermented material obtained
from the fermentation device is performed in a com-
bustion furnace, and at the same time, fermentation
gas produced by the microbial fermentation treat-
ment in the fermentation device is supplied to the
combustion furnace, and CO, in hot exhaust gas pro-
duced by the combustion treatment in the combus-
tion furnace is recovered to be immobilized.

2. Thetreatmentsystem of awetorganic waste accord-
ing to claim 1, wherein
CO, in the hot exhaust gas is supplied to a plant
growth facility to promote photonic synthesis of a
plant, thereby immobilizing CO.,.

3. Atreatment system of a wet organic waste, wherein
microbial fermentation treatment of the wet organic
waste is performed in a fermentation device, com-
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bustion treatment of a fermented material obtained
from the fermentation device is performed in a com-
bustion furnace, and at the same time, fermentation
gas produced by the microbial fermentation treat-
ment in the fermentation device is supplied to the
combustion furnace, hot exhaust gas produced by
the combustion treatment in the combustion furnace
is subjected to wash treatment by a shower, and hot
water obtained by contact between the shower water
and the hot exhaust gas is supplied to a plant growth
facility to be used for heating the facility.

The treatment system of a wet organic waste accord-
ing to any one of claims 1 to 3, wherein

heat exchange is performed between the fermenta-
tion gas produced by the microbial fermentation
treatment in the fermentation device and the hot ex-
haust gas produced by the combustion treatment in
the combustion furnace, and the fermentation gas
heated by the heat exchange is supplied to the com-
bustion furnace.

The treatment system of a wet organic waste accord-
ing to any one of claims 1 to 4, wherein
combustion-supporting air is supplied to the fermen-
tation device and the combustion-supporting air is
supplied to the combustion furnace together with the
fermentation gas produced by the microbial fermen-
tation treatment as combustion-supporting gas.

The treatment system of a wet organic waste accord-
ing to any one of claims 1 to 5, wherein

the fermentation device includes a fermenting unit,
which performs the microbial fermentation treat-
ment, on a front half side of the inside of a cylindrical
kiln, and a drying unit, which performs drying treat-
ment of the fermented material subjected to the mi-
crobial fermentation treatment in the fermenting unit,
on a rear half side of the inside of the cylindrical kiln,
and recovers the fermentation gas produced by the
microbial fermentation treatment from the ferment-
ing unit to supply to the combustion furnace.
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